INTRODUCTION
A great deal of scientific community today is involved in the research of the fuel cell systems as alternative sources of energy. Hydrogen storage on the nanostructure level is considered to be one of the most important factors in improving the performance and efficiency of the fuel cells. The storage capacity goals of 6.5% mass ratio and 62 kg/m3 volume density imposed by the U.S. Department of Energy has not been achieved experimentally yet, despite intense research efforts [1] . Many methods, as theoretical as experimental, have been proposed so far, for efficient storage of molecular hydrogen for fuel cell applications. For that use, carbon -based materials have always been regarded as the most important substrates for the hydrogen storage [2, 3] Recently produced mono and double layer sheets of graphite -graphene, revealed some exquisite properties, awaking the hope that with these nano-objects the expected storage capacity could be reached. Graphene is crystalline allotrope of carbon with twodimensional properties. Carbon atoms in graphene are densely packed in hexagonal pattern. Each atom has four bonds, one σ bond with each of its three neighbors and one π bond that are oriented out of plane. The atoms are about 0.142 nm apart [4] . Graphene is the only form of carbon in which every atom is available for chemical reaction from two sides. Graphene has the highest ratio of edge atoms of any allotrope. Defects within a sheet increase its chemical reactivity [5] . The theoretical prediction can be realized by optimizing the structures of nano -graphite platelets [6] . The most important performance of graphene is that is lightweight, cheap, chemically inert, and environmentally benign.
One of the main problems related to graphene's the problem with growing graphene on certain surfaces. Strong interactions with the surface on which it was grown always prevent the true properties of graphene being measures experimentally. TEHNIKA -NOVI MATERIJALI 26 (2017) 2
Figure 1 -The hydrogen molecules trajectories
between two graphene sheets.
METHOD
By using the simplified model of motion as well as the interaction of hydrogen molecules, in this paper will be presented study of the influence of temperature, graphene layer separation and the graphene structure size on the physisorption. It is also estimated how strong the quantum effect is by comparing the classical equation of motion and equation of motion with the quantum correction -approximate quantum Newton equation.
It have been performed the computational experiments with two hydrogen molecules and two graphene sheets. Hydrogen -hydrogen and hydrogencarbon interactions are described by Lennard -Jones potential [7] . The Lennard -Jones potential (1) (also termed the L-J potential) is a mathematically simple model that approximates the interaction between a pair of neutral atoms or molecules.
Here, ε is the depth of the potential well, σ is the finite distance at which the inter-particle potential is zero, and r is the distance between the particles. Also, it is numerically solved equations of motion of the wave packet centre [8] . The initial molecules velocities are determined by temperature and collisions occur in central point between two sheets. The molecules after collision stay near or get far away graphene sheets.
Then one can find what temperatures, graphene sheet sizes and their distances are favorable for hydrogen storage. Hydrogen molecules are interacting mutually and with carbon atoms in graphene sheets.
The interactions are determined by solving the approximate Newton quantum equation (ANQE) given by = 2Nx4N) , distance between the sheets d and initial velocities determined by the temperature T, it could be obtain three different regions in which the behavior of hydrogen molecules is quite distinctive.
RESULTS
Results of numerical simulations are presented here.
For certain values of the parameters in the numerical simulations (N, d, T) the hydrogen molecules can remain close to the graphene sheet specified period of time or to immediately put away the graphene sheet. On the figure 2 it is presented: a) hydrogen molecules get far away after collision, b) hydrogen molecules stay near the graphene sheets after collision. After a large number of numerical simulations in which the observed term storage of hydrogen molecules near the graphene sheets, it was found three different regions in which the behavior of the hydrogen molecule is very specific.
In the region A hydrogen molecules after collision stay near graphene sheets. In the region C hydrogen molecules after collision get far away from graphene sheets, and in region B, both cases are possible, because hydrogen molecules after the collision, were only briefly located in the proximity of graphene sheet.
At fixed values of sheet distance d, it could be seen those three regions in temperature versus number of carbon atoms which comprise graphene sheets ( figure  4a and 4b) .
Also, it can be seen for the fixed temperature of 300 K, domains which are favorable for hydrogen storage, obtained by varying distance between graphene sheets d and number of carbon atoms N (figure 4c). 
CONCLUSION
Firstly, it should be mentioned that computational experiments presented here have some shortcomings. The main shortcomings being: (1) a relatively small number of C atoms is considered; (2) C atoms are always placed in their equilibrium positions; (3) changes of the wave packet width are neglected; (4) only one molecule pair is considered, while in reality the molecule pair interacts with many other molecules.
Even in such oversimplified model it is obvious that in the most interesting temperature range -around room temperature (300 K) and sheet distances in the range of 0.6 -1.2 nm there exist conditions for retaining of the hydrogen molecules between the graphene sheets. Domain A in the Fig. 4c is in agreement with Patchovski results [1] , obtained by other methods. Also it was found, that quantum effects are negligible in these temperature range.
Also it would be very interesting to see how the shape of the graphene sheet affects on storage of hydrogen molecules. It is very important to find a simpler model that would allow easier theoretical research and the most effective experimental procedure for making graphene, which has the largest capacity in hydrogen storage. Investigations of possibility of hydrogen storage by physisorption are of interest for improvement of the fuel cell systems.
